Purpose: To evaluate the relationship between affective symptoms, clinical variables of urogynaecological history and health-related quality of life (QoL) among women with stress urinary incontinence (SUI) in comparison to healthy controls. Patients and Methods: In a cross-sectional study, 80 women 30 to 80 years of age diagnosed with SUI and 97 controls without symptoms of SUI provided sociodemographic data and answered the King's Health Questionnaire (KHQ) for assessing the QoL among individuals with urinary incontinence. Symptoms of anxiety and depression were assessed by Hospital Anxiety and Depression (HAD) scale with a threshold ≥7. A multiple regression was performed to reveal the cross-sectional predictors of affective symptoms and QoL among women with SUI. Results: Women with SUI had a significantly higher prevalence of symptoms of anxiety and depression than the controls (50% vs 11% and 29% vs 3.1%, respectively; both p<0.001) and worse health-related QoL on all domains of the KHQ. In multiple logistic regression models adjusted for sociodemographic and clinical variables of uro-gynaecological history, perceived symptoms of mild-to-severe depression were associated with a higher amount of leakage (OR=3.59; 1.04-12.4), older age (≥55 years old vs <55 years old) (OR=5.82; 1.47-23.1) and higher BMI (OR=1.13; 1.01-1.27). In addition, when controlled for all domains of the KHQ, perceived depressive symptoms were associated with the "emotions" domain of the KHQ (OR=1.06; 1.02-1.09). Perceived anxiety symptoms (independent of age) were related to shorter duration of SUI, low parity, absence of comorbidities and to higher scores on the "personal relationships" and "emotions" domains of the KHQ. Conclusion: Women with SUI have a significantly poorer QoL than their counterparts without SUI. It was determined that one-half of women with SUI had anxiety symptoms, while one-third of women with SUI had depressive symptoms. In addition, this study indicated that QoL was associated with anxiety symptoms in middle-aged women and with depressive symptoms in older women, especially those with a shorter duration of SUI.
Introduction
Stress urinary incontinence (SUI) is urine leakage on effort, or sneezing, coughing, or physical exertion as defined by the International Continence Society (ICS). 1 It is known as related to aging, obesity and multiparity. SUI is an important multifactorial health problem that negatively affects women's personal hygiene, leads to feelings of a loss of body control, promotes a behaviour associated with social interruption, and lowers general functioning and health-related quality of life (QoL). 2, 3 Many factors other than the severity of incontinence and the burden of symptoms contribute to morbidity. Previous studies mostly used the quantity of leaking urine as an objective clinical outcome for urinary incontinence (UI). In recent years, studies have focused on comorbid psychosocial conditions. The associations between SUI and mental disorders, especially anxiety and depression, have been receiving increasing attention recently. It is known that SUI is associated with anxiety and depressive symptoms, and women with SUI and depression have worse QoL as compared to women without affective symptoms. [4] [5] [6] In the EPINCONT study, both depression and anxiety were shown to be the risk factors for developing UI, and UI is associated with an increased incidence of depression and anxiety. 7 However, there is a lack of information about the relationship between affective symptoms and QoL in different age groups of women with SUI.
From a public health perspective, advancing age is associated with a higher prevalence of SUI, which is linked to worse health outcomes and an increase in hospitalizations and costs of treatment. 8 Therefore, healthcare should be concentrated not only on providing appropriate medical care but also mental education, psychosocial support and treatment of affective disorders. 9, 10 Throughout, the impact of SUI on the QoL of the ageing population as well as interface with anxiety and depressive symptoms in different ages needs more research.
The aim of our study was to evaluate the relationship between affective symptoms, clinical variables of urogynaecological history, sociodemographic variables and health-related QoL among women with SUI in comparison to healthy controls.
Materials and Methods Ethics
This study was conducted in accordance with the Declaration of Helsinki. All study subjects signed an informed consent (permission of the Bioethics Committee of Lithuanian University of Health Sciences Nr-BEC-LSMU(R)-94 (27 October 2014) ).
Study Population and Setting
This cross-sectional study enrolled women 30 to 80 years of age diagnosed with SUI who were consecutively admitted for uro-gynaecological consultation in the outpatient department of the Clinic of Obstetrics and Gynaecology at University Hospital between November 2014 and September 2015. Diagnosis of SUI was performed by gynaecologist All patients had typical medical history of stress incontinence and they filled in 3 days diaries. The degree of the incontinence was 2-3 according to the Ingelman-Sundberg score. For confirmation of diagnosis, a gynaecological examination, a cough test and stress provocation test were performed for all patients.
The control group consisted of women who came in for preventive check-ups from a family physician at the Clinic of Family Medicine. At first, all the women were asked if they had been diagnosed with UI or had specific complaints about UI. If they answered no, they were invited to participate as study controls.
The exclusion criteria for this study were: urogenital prolapse greater than stage three (Pelvic Organ Prolapse Quantification system (POP-Q)), urinary retention, overactive bladder, onco-gynaecological diseases, extreme obesity (BMI more than 40 kg/m 2 ), significant cognitive impairment, severe unstable mental disorders or inability to understand the purpose of this study and sign the informed consent form.
Of 115 women with SUI invited to participate in the study, 24 declined to participate and 11 were excluded due to exclusion criteria or incomplete data in the questionnaires. Of 115 controls, 18 women declined to participate. The final study sample consisted of 80 women diagnosed with SUI and 97 women designated as controls.
Patient Characteristics
Sociodemographic characteristics included age, marital status, and education. Clinical health-related factors, known as predictors of SUI, were body mass index (BMI) and comorbidities, such as concomitant chronic illnesses. Gynaecological history included questions about menopause, types of delivery, parity and symptoms of SUI.
Assessments Hospital Anxiety and Depression Scale (HADS)
The HADS, a 14-item questionnaire, was used to assess mental health, which includes seven items to assess anxiety and seven items to assess depressive symptoms. The HADS has good psychometric properties in various clinical settings. Each question was scored on a Likert-like scale from 0 to 3 points. The total sum of points in assessing anxiety and depression can vary from 0 to 21, respectively. Women were asked to choose one response from the four given for each interview and were expected to give an immediate response that was the most appropriate to describe their feelings in the last week. A score of >7 for both the HADS-Anxiety (HADS-A) and HADS-Depression (HADS-D) was suggested as an optimal threshold, in terms of sensitivity and specificity, to indicate clinically relevant levels of anxiety and depressive symptoms. 11 We also used a cut-off of HADS≥11 for moderate/severe anxiety/depression. To quantify the severity of anxiety/depression symptoms, we analysed the HADS-D and HADS-A data as continuous variables. In the current study, Cronbach's alpha was 0.79 for anxiety and 0.83 for depression.
The King's Health Questionnaire (KHQ)
The instrument is known as the disease-specific questionnaire and evaluates the impact of lower urinary tract symptoms on women's health-related QoL. 12, 13 The KHQ is a patient self-administered self-report questionnaire and has two parts consisting of 21 items. Part 1 contains general health perception and overall health related to urinary symptoms (one item each). Part 2 includes 19 questions divided into seven domains of quality of life: role limitations, physical limitations, social limitations (two items each), personal relationships (three items), emotions (three items each), sleep/energy (two items) and severity measures (five items). The responses to the KHQ have a 4-point rating system. The section on personal relationships included a fifth possible answer: "The question is not suitable for me," which is for women who are divorced, have no current sexual partner or are not sexually active. The nine subscales ("domains") were scored between 0 (best) and 100 (worst). Lower scores indicate patient wellbeing and higher scores indicate that the woman is severely affected by the disease condition. The minimally important difference, or the smallest change in score that subjects perceived as beneficial, was 5 points for all the KHQ domains. 13 
Statistical Analysis
The statistical software package SPSS, Version 17.0 was used for statistical analysis. Descriptive statistics were expressed as mean (standard deviation (SD)) or median (interquartile range (IQR)) for continuous variables, according to normality, and categorical variables were represented as percentages. For comparisons regarding the sociodemographic and clinical variables, Pearson-χ2-tests, Mann-Whitney-U-tests and T tests were conducted. Spearman correlation was used for correlation analyses.
A reliability analysis for the nine KHQ items using Cronbach's alpha was performed. The analysis revealed a Cronbach's alpha of 0.89 (more than acceptable). Internal consistency of the KHQ was strong. The subscale alphas were ranging between 0.86 and 0.92.
To find the best cross-sectional predictors of perceived mild-to-severe symptoms of anxiety and depression, a separate multiple logistic regression was performed in two steps, with the primary predictor of interest (symptoms of SUI) and covariates entered in the first step and all domains of the KHQ entered in the second step.
Cross-sectional predictors of disease-specific quality of life in both middle-aged (<55 years old) and older (≥55 years old) women with SUI were assessed using multiple linear regressions. A multiple linear regression model was conducted for the two summary scores (Part 1 and Part 2) of the KHQ: Part 1sum of domains 1 and 2 of the KHQ, and Part 2sum of domains 3 to 9 of the KHQ. The following covariates were assessed and used as independent variables: age, spouse status, education, BMI, parity, comorbidities, SUI symptoms, HADS-A and HADS-D (continuous). The level of significance was set at 5% (p≤0.05).
Results
The comparison of the two study groups (ie, demographics, urinary symptoms, presence of medical comorbidities and filled questionnaires), women with SUI and the controls, is presented in Table 1 . There was no significant mean age (±SD) difference between women with SUI and the controls (51.5±11 years old vs 49±7 years old, respectively; p=0.104). In the univariate analysis, differences according to participants' characteristics were statistically significant in the spouse status, education, type of delivery and parity. As expected, women with SUI had significantly worse symptoms of SUI as compared with the controls. In the SUI group, the mean duration of SUI was 8.9±5.6 years.
The comparison of self-reported anxiety and depressive symptom severity (HADS) and health-related QoL (KHQ) among women with SUI and controls is shown in Table 2 . Women with SUI had a significantly higher prevalence of self-reported symptoms of anxiety or depression (HADS>7) than the controls (50% vs 11% and 29% vs 3.1%, respectively; both p<0.001). By the way, women with SUI reported higher mean scores in severity of depression (5.4±3.3 vs 2.4±2.1) and severity of anxiety (7.2±3.6 vs 3.8±3.0) on the HADS as compared to the controls without SUI (both p<0.001). As expected, the women with SUI had worse scores than the control group for all the KHQ domains. In women with SUI, the KHQ domains such as role limitation, physical/social limitations and measures for severity had the highest averages (70 or more) ( Table 2 ).
With the objective to evaluate the relation of age and affective symptoms among women with SUI and their impact on QoL, women with SUI were divided into those below or above the cut-off age of 55, 60 or 65 years old. The difference in impairment of quality of life was greatest when the cut-off age was 55 years old. The age of the examined women with SUI ranged between 30 and 80 years old, with the majority aged between 41 and 55 years old (n=35 (43.8%)), followed by the group of women aged ≥56 years old (n=30 (37.5%)) and finally, women aged between 30 and 40 years old (n=15 (18.8%)). Among women with SUI, 47 of 80 (58.7%) women were aged 30 to 55 years old, and 33 of 80 (41.3%) women were aged ≥55 years old. Table 3 demonstrates the results of the comparison between the HADS and KHQ scores of patients with SUI, according to age groups <55 and ≥55 years old. The majority of women with SUI consider their general health perception (GH) to be good. In middle-aged women (<55 years old), the KHQ GH domain scores were similar in those with SUI and controls (30.8±20.9 vs 24.3±14.9, p=0.081; control data not shown). The middle-aged women were less likely to suffer impairment of their GH due to SUI as compared with the older women with SUI (≥55 years old) (30.8 ±20.9 and 50.7 ±18.2, respectively, p<0.001) ( Table 3 ).
In the disease-specific QoL assessment, middle-aged women with SUI differed in seven out of the nine KHQ domains (GH, II, RL, PL, PR, EM and SE) as compared with older women with SUI and showed a better quality of life. Middle-aged women with SUI were in lower-quality "personal relationships" than older women with SUI (68.8 ±22.7 vs 53±30.7, p=0.028). Both age groups were not different from each other only in relation to the "social limitations" and "severity measures" domains ( Table 3) .
As presented in Table 3 , older women with SUI (≥55 years old) were more likely to experience mild-to-severe anxiety and depressive symptoms as compared with middle-aged women with SUI (<55 years old): 45% vs 17%, p=0.006; 63.6% vs 40.4%, p=0.041, respectively.
Cross-sectional predictors of anxiety and depressive symptoms in women with SUI in multiple logistic regression models (Table 4) , when controlled for potentially influential characteristics, included the association between depressive symptoms (HADS-D>7) and shorter duration of SUI (OR=0.81; 0.69-0.94), higher amount of urine (OR=3.59; 1.04-12.4), older age (≥55 vs <55 years old) (OR=5.82; 1.47-23.1) and higher BMI (OR=1.13; 1.01-1.27)-all of which were statistically significant. In addition, model 2 controlled for all domains of the KHQ perceived depression symptoms associated with the "emotions" domain of the KHQ (OR=1.06; 1.02-1.09) ( Table 4 ).
The association of anxiety symptoms (HADS-A>7) was found only with a higher amount of urine and comorbid chronic illness. In addition, when controlled for all domains of the disease-specific KHQ, perceived anxiety symptoms were related to low parity, shorter duration of SUI, absence of comorbidities, and to higher scores on the "personal relationships" and "emotions" domains of the KHQ (Table 4 ). Age was not associated with perceived anxiety.
Cross-sectional predictors of SUI-specific quality of life are presented in Table 5 . Linear multiple regression analysis with the stepwise method was conducted to determine the predominant cross-sectional predictors of QoL in both middle-aged (<55 years old) and older (≥55 years old) women with SUI. The predictive fit of all models was quite good. In middle-aged women with SUI, the frequency of daytime voids (β=0.244; p=0.025), comorbid chronic illness (β=0.314; p=0.009) and symptoms of anxiety (β=0.430; p=0.001) were associated with the score on Part 1 of the KHQ. These variables explained 54% (adjusted R 2 = 0.544; p<0.001) of the variance for QoL in the middle-aged women in SUI. Anxiety (β=0.723; p<0.001) and frequency of daytime voids (β=0.243; p=0.008) were associated with the score on Part 2 of the KHQ, and the model explained 67% of the variance (p<0.001) ( Table 5 ).
Regression analysis showed that for older women with SUI (≥55 years old), depression (β=0.411; p=0.003) and BMI (β=0.359; p=0.023) were associated with the score on Part 1 of the KHQ, and the model explained 34% of the variance (p<0.001) ( Table 5 ). Depression (β=0.460; p=0.010), lower education (β=-0.408; p=0.007) and spouse status (β=0.321; p=0.030) were associated with the score on Part 2 of the KHQ, and the model explained 39.7% of the variance (p<0.001) ( Table 5 ).
Discussion
UI could affect all areas of women's health, both somatic and mental health. In our study, women living with SUI showed a significantly lower QoL compared with the controls. In women with SUI, KHQ domains such as role limitation, physical/social limitations and measures for severity had higher averages. Psychiatric symptoms were common in women with SUI and likely had a direct effect on QoL. These women reported having more anxiety and depressive symptoms as compared with the controls.
Incontinence causes a major reduction in the QoL for women of all age groups. 14 The instruments used to measure QoL usually include two areas: general aspects of self-reported health and a specific aspect of the effects that a certain pathology or dysfunction causes on an individual's lifestyle. 15 Our study indicated that the negative impact of SUI on general health and lifestyle was associated with anxiety symptoms in middle-aged women (<55 years old) and with depressive symptoms in older women (>55 years old). The majority of women with SUI considered their general health perception to be good. In middleaged women (<55 years old) with SUI, their KHQ general health perception domain scores were similar to the controls, and they were less likely to suffer impairment of their general health, but not lifestyle perception, due to SUI as compared with older women (>55 years old) with SUI.
According to the World Health Organization Quality of Life (WHOQOL) assessment, 16 QoL depends on the subjective perception of UI, and its treatment at social, physical and mental levels. Therefore, UI is not often considered without recognition of the comorbid conditions, such as psychological distress, anxiety or depression. 17 Leaving either of these mental disorders (ie, anxiety and depression) undiagnosed/untreated, will clearly have significant impacts on the physical health and QoL of individual patients and the population as a whole. 18 Naturally, any type of UI has psychological effectsfeelings of insecurity and shame are the common consequences of uncontrolled loss of urine. In length of time, those negative feelings lead to the avoidance of social contacts, to possible isolation and development of depression. 14, 19 The impact of UI on everyday life can vary, depending on origin and severity of this disorder, as well as personality traits and individual coping strategies. Those with SUI can adapt their lifestyle by avoiding heavy lifting and/or exercising and thus prevent situations that can lead to involuntary loss of urine. The advancement of the clinical symptoms of SUI significantly limited interpersonal contacts and affected the emotional state of the surveyed women due to the unpredictable hyperactivity of detrusor and large volumes of urine leakage. 20 
Depression
When affective disorders occur together with physical illness, there appears to be an additive effect that affects both physical and mental health, by increasing patient's negative perceptions of their illness. 21 This cross-sectional relationship between depression and UI could be explained by common neurobiological pathways underlying both disorders. The increased activation of the hypothalamicpituitary-adrenal (HPA) axis seen in depression could also contribute to the physiological changes that result in involuntary urine loss. Melville et al contemplate that prolonged hyper-activation of these systems, resulting in excess catecholamines and cortisol level, might have a physiological effect on bladder function and potentially play a role in the occurrence of UI. On the other hand, the constant embarrassment, social isolation, and symptom burden associated with UI could lead to the development of depressive disorder. For example, when women in their 20s or 30s seek consultation or treatment for their UI symptoms, health professionals should consider the possibility that affective symptoms and a prior history of affective disorder may play a role in the development of the UI. 22, 23 Also, a psychosomatic background for UI has been presented. 24 Melville et al concluded that the presence of depressive symptoms influences women's health perception and rating of the severity of UI. Women with depressive symptoms had a significantly greater appreciation of the severity of their UI and more emphasis on its impact on QoL and daily functioning than women with similar severity of UI who did not have depressive symptoms. 25 Despite the close links between these two disorders, the combined effects of UI and depression outweigh the impact of either condition alone. 18, 20 UI is a relatively common, but not a life-threatening condition in middle-aged and older women. 8 Some studies also specify that the social problems associated with UI are growing with time. However, there is no clear answer, if it is a function of gradually increasing severity of the incontinence or the particular adaptations required for dealing with this condition. 20, 26, 27 We demonstrated that the main difference between SUI in women with and without depressive symptoms was due to their shorter duration of UI and amount of leakage urine. Higher BMI and older age were also independently 25 Sung et al studied obese female UI patients and also reported no difference in the amount of UI episodes between obese UI patients with depressive symptoms and obese UI patients without them. 29 Seeking help often depends on individual's beliefs and an understanding of how the disorder can be treated. Older women seem to be able to manage their UI more effectively than working aged women by using hygiene protection. In contrast, due to symptoms of UI, the younger women are more likely to avoid social situations and some of their normal life activities, such as playing sports, dancing or sexual activity. 13, 30 Anxiety
We found that age was not associated with perceived anxiety symptoms in women with SUI. The association of anxiety symptoms was found with higher amounts of urine leakage and the presence of comorbid chronic illness. About 50% of the women with SUI had anxiety symptoms, and 17.5% of women with SUI had moderate-to-severe anxiety. Similar results were reported in a study on overactive bladder (OAB) patients who presented to clinic. 28, 31 However, we found that symptoms of anxiety were associated with QoL in middle-aged women with SUI (<55 years old). According to a population-based longitudinal study, 32 symptoms of UI may help to recognize persons with at increased risk for a newly-incident anxiety disorder. Symptoms of UI and the associated deterioration of a person's functioning have been found to be significant stressors that increase a person's vulnerability and propensity to develop anxiety disorder. Consequently, UI can cause anxiety disorder, and anxiety disorder can be a crucial factor in the deterioration of the QoL and functional disability of a person with UI. Also, anxiety disorders may be a sign of a person's vulnerability, indicating an increased likelihood of UI. The comorbidity of anxiety disorders and UI is associated with greater UI-related functional disability. 32 The relationship between mental disorders and UI is thought to be multidirectional. 33 Anxiety, stress-related and other neurotic disorders were considered as the possible causes of unstable bladder contractions and urge UI. 34 It is known that alterations in neurotransmitters' systems could lead to uninhibited contractions of the detrusor muscle and urge UI. 33 On the other handanxiety and depressive symptoms are associated with decreased serotonergic neurotransmission, leading to a general inhibition in the suppression of bladder contraction and causing an OAB. 35 Other researchers have reported that affective symptoms are present in both conditions -SUI and OAB and that mental symptoms are the results of UI. 20 Sakakibara et al revised conceptions of bladder dysfunction due to anxiety/ depressive symptoms, taking into account frequency of UI, other lower urinary tract symptoms, urodynamic parameters, presumptive leading cause of the disorder, and treatment. Bladder dysfunction resulting from anxiety/ depressive symptoms clearly demonstrates that bladder function is closely related to emotions and their control. So, the improvement of bladder dysfunction should be one of the important targets in treatment of patients with anxiety/depressive disorder. 36 Since SUI is a condition that impacts QoL (rather than quantity of life), the treatment decisions should be closely linked to the ability to improve the worry caused by the SUI. If the worry about SUI is minimal, non-surgical management of SUI is strongly recommended. 37 Anxiety and depressive symptoms are common among patients with SUI, require timely diagnosis and treatment. Stress management therapies and psychopharmacotherapy with antidepressants are appropriate solutions for the treatment of affective disorders and could be beneficial in relieving symptoms of SUI.
Limitations of Our Study
Additionally, our findings are limited by a cross-sectional study design. As a cross-sectional study, our research cannot answer the question about the causes and consequences: whether SUI causes women to be anxious or depressed or whether anxiety or depressive symptoms causes UI. Further longitudinal cohort studies regarding causality between anxiety or depressive symptoms and SUI are therefore needed to answer this question. For clinical practitioners, it is important to keep in mind the wide range of the comorbidity of SUI and anxiety/depressive symptoms. Although the HADS is commonly used instrument to assess the severity of anxiety and depressive symptoms in the outpatient settings, it is not a diagnostic tool for the diagnosis of mental disorders. Diagnosis of anxiety disorders or depression cannot be made without psychiatric evaluation. This evaluation was not performed in our study. However, anxiety is multi-faceted and includes affective (eg, fear and irritability), cognitive (eg, worry) and physical (eg, palpitations, shortness of breath, and muscle tension) symptoms. Failure to take into account these different groups of anxiety symptoms may limit our understanding of the relationship of SUI to anxiety disorder. 38 
Conclusion
Women with SUI have a significantly lower quality of life than women without SUI, especially in role limitation and physical/social limitations. It was determined that one-half of women with SUI had anxiety symptoms, while onethird of women with SUI had depressive symptoms. In addition, this study indicated that quality of life was associated with anxiety symptoms in middle-aged women and with depressive symptoms in older women, especially those with a shorter duration of SUI.
